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Geneval Inbtruction

There are three units pertaining to meaouremene101) Scale Drawing; (i)

k

Measurement, and (30 Area & Perimetic. These unit() should be taught 4n this'

order to have the best effect. Thee is an appenAix to follow the third units,
r

it contains optional activities related to measurement and a review assignment

dealing with all three units. _This assignment can be used in it() entirity or in

part() au each specific unit is completed., You may wish to use this ao a test or

° review for the measurement lessons.
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1. Scale

You have hear4 the (te141 scale used in many

different ways. For example, you.may have built a

"scale m6del" or made a "scalddrawing". What do

you think meant when we ude the word "scale" in

these ways.

One way of thinking about the word scale, io

that it is a picture or model that looks exactly

like the real object. Only-the size may be bigger

or smaller. For example in the fpllowing figure 13

is a .scale drawing of, A. Why?

L ,

I

-4

2. Determining the Scale

To determine the scale of a model or a

drawing is usually fairly easy. All we have

to do is find out 1l ow, scale figure compares

to the original, is it the same size, smaller,

or larger. Then we find how much it has

changed. Leta take, a few examples tomake.

Oti
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this clear.

t I

AOPB" is a scale drawing of "A": Is the

scale "larger" or "smaller?" It's larger, of

course. "A" 2 units long or we can say that

for every "Unit" in "A" there are 2 "units" in

"B" or a scale of 1 to 2. Now 104 at the,

followin :

. .

. . .

What would

.

-..

.

scale wou]

.

you say the

time? Remember its getting smaller.

Let's go for another example. In the figure

that follows "B" is a scale drawing of "A".

r

1 )

8



What do you think thu scale is for this

drawing?
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3. Drawing to a given scale.

Class discussion will be used to complete

this lesson.
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Review Lesson

1., Use a ruler to'measure the lengths. of each of these lines.

nearest in. , ; nearest 1/22.41. ; nearest 1/4 in.

Nearest in. nearest 1/2 in. ; nearest 1/4 in.

2. Which of the figures are 'scale drawing©" of figure A? What 14 the scale

in each case?

41

.\

0

.18
16



4

3.

1

Make 2 scale drawings of this
figure. Make one scale drawing
to a scale of 1 to 1/2, and the.
other to .a scale of 1 to 1/3. 4

-*

;

--;

17 1 9



4. A land developer made these meaburements on an irregular. plot of groudd.

Soo'

400#

3461

75.

22S1

In a 'scale drawing he draws the
400 foot side i6 inches long.
What scale is he using?

4

1 inch

How long will the other lines in his drawing be?
inches 225 feet ,., inches
inches 75 feet inches

325 feet t.

300 feet

feet

What is the area of each of these figures?
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b. What its the area of each of theue f:gurdu?
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Topic: Layout and Construction

Activity 1.

Objectiveo:

The otudento will divide into groupo of 3 to 6; the groups Will meet to

plan their construction project.

Naterialo:

Notebook paper and pencil°.

Procedure:

Begin with a talk°onlithe place of this project in the unit. Emphasize

that thio project io like a real job and uoeo their previous learning in

the unit. Streoo the importance of mattim cooperation in the work to be
o

done. Student° should be encouraged to form groups in which they will work

well, not neceooarily with thtgg'beoi friend°.

Hand out the Project Organization Sheet to all student° and go over the

. things they must do. Each student should keep his ProjeCt Organization Sheet

for the time the project runs.

Now direct the students to form groups. You observe the groups as they

form and sit with the group y u judge will have the greatest difficulty gettingy

organized. When they are organized and working, move to other groups to assist

them. Remember, this project is to be the students' own; they must provide the

leadership and effort. Expect some to do more than others'but,be firm with
o

students who are not partidpating.x .Encourage student leadership.

Students should use the remainder of the period to measure the thing they

are going to build and to record the measurements on a rough drawing inprepar-
---.P

ation for making a scale drawing.

Ass gnmentr

Get the measurements needed to make scale drawings for the project.

23
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A

e
oe.

Class Periods 2, 3, and 4. (More or fc;er days at the discrepoion of the

teacher.)

'Objective:

To qomplete the scale drawing and collect the material for construction.

Mhterials: 40*

When the studetno have planned the construction, they should have a good

idea of the material they need and should be collecting it.

Procedure:

Each class period should start with a short group meeting. Topics tobe

diseased are (1) What materials have been obtaiihed; what still needs to be

co ected, (2) How are the scale drawingoceming (What needs to be done today.

Then the group me bera begin whatever taskQ they have to do. You.Should

circulate around the room. Particularly, talk with students who are no part-

icipattng. A otudent'who really does not have anything to do on-the project

may study.

When aigro)p is finiched`with the scale drawings you should check them

and approve them for construction. If the ocale drawings are not correct or

not adequate they should be done correctly before construction begins.

Clapp Periods 6, 7, 9, 10. (More or fewer days at the discression of

`the teacher.)

Objective:

To construct a scale model based on the scale drawings just completed.

Materials:

Each group will have its own list of materials and should have collected

them.

Procedure:

Permit groups to work at their own pace. Encourage creativity and freedom

of exprdssion.

24
22



,

This is the last activity in this unit. Try to arrange for public display

of these projects and the ocaltdrawingo.

I

Activity 2.

Topic: Scale Drawing

Problem: Hake scale drawing of the cwhool yard.

Procedure: Work in teams of 2 or 4. Locate the boundaries of the school

yard. Pick a scale. Go from one cornet to the next. Each time shoat angles

to key points. One member of your team can go to the next corner with a pole

so you can sight hime Measure the distances and dravithem to scale.

Activity 3.

Problem: Plan a sprinkling water system for tie school, yard.

Procedure: Make a scale sketch of the school yard (Gee Job Cards 5 and 6A).

Plan the location of the water pipes which will be buried in the ground-'and

determine where to place sprinklers. Calculate how many feet of water pipe

you will need.

Activity 4.

Problem: Plan a swimming pool.

Procedure: Locate It good spot for a swimming pool. Make a scale drawing of.

the pool and calculate how much room it will take. Make sure it will fit.

25
23

O



- PROJECT ORGANIZATION SHEET

Group membero;

Stepo in construction;

1) Collect measurements of the real thing.

Construction Project

1) Trailer

2).Claooroom'

I

a

3) Steel frame building
10

4) Small house

5) Other

(Select one)

2) Decide on a Beale. What ocale will your group use?

3) Make ocale drawing° (note need for floor, all exterior and, interior walla,

roof).

5) Decide qi material to be used to construct model; obtain material.

6) Assign exterior conotruction, interior conotruction and detail to group

member°.

7) Begin conotruction.
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7

Apprenticeship: Learning
To Be A Cement Mason

1. Apprentice Program

Sam Jqckson wanted tq enter the building trades

and thought he would do well in cement work. He liked

4 outdoor work and he had done some cement work with

his father and enjoyed it. How important is it to

like the work you do? Do many people'you know like

their work? How does "likibg'the.job"compare in

importance,to the pay from that job?

He learned that a journeyman cement mason work-

ing in Atlanta earned $7.35 per ho4. An apprentice

earns $3.67 per hour to start, i.4,advances as folloWs:

Time on Job'

0-6 Months

% "

50%

Hourly Rate

$3.67

6-12 Months 55%
d

1-1 1/2 Years 65%

A. 1/2 - 2 Years 75%/

2 - 2 1/2 Years 85%

`2 1/2 - 3 Years 95%

3 or More Years 100%

Complete the table. The percent figure'is the percent

of the pay of a journeyman cement mason, $7.35 per

hour.

Sam found out that the:* is a waiting list for

entry into the Plasterers and Cement Mason's Union

Apprenticeship program. He wiote for information and

had his name put on the list. He would receive

$50.00 per week for 6 weeks while going to apprentice

School and then go through 3 years of 70JT," On the

Job Training, at the pay scale shown above.

Would you dO what Sam is going to do?. What

are the advantages and disadvantages? -What is

the .purpose of an apprentice program?

28.



2.. Constructing Cement Forms

Sam began hip first day of "OJT," On the Job

Training, with a small cement contractor. He worked:

alongside the owner and a journeyman cement mason.

A "journeyman" is a skilled worker who,hap completed

training for his trade. The contractor was himself

a journeyman mason..;,

The job.they were doing. was to pour a driveway -

and the slab for a garage. ,The blue print looked

like tile next page. Convert the dimensions given on

the blue print to feet. The scale is 1 inch 16 feet.

Sam was to figure how much wood.they needed to

construct the forms. They would need to form up the

drive, the garage and the extra circula part

sepdrately. The "perimeter" of a shape.is the

distance around it. Calbulate the perimeter of the

driveway and the garage.

Now calculate the perimeter of this part:

It is part of a circle.

What is he distapcd a-

round a circle? The cir-

cumference (distance around) acircle iS'lpse.to

3.14 times the diameter. C.t,ecuRIA' e'tcnce--
The diameter is

so the circumference is

. However,

S is-re4 Ace-
avo LAAci

only-1/4 of that is actually part of the job

because that piece is a quarter circle. Now,

what is the perimeter of that part?

Now, find the perimeter of the shaded figures on

the blue print.





CiO,M.P.
Concrete Massbn

Follows Lesson 2

MISSION INCREDIBLE:

This is your mission, should you choose to accept it. Phone your

local cement dealer, the people who have the "cement mixer trucks." Ask

'them how they sell concrete and the cost of concrete. Go to a local

hardware or building supply store where they Pell "sacrete" products and

find the cost of a sack of'concrete mix. :How much concrete will one

,sack4 mAke7 Bring this'information backlto class.

Most concrete company sell concrete by the "yard" meaning one cubic

yard. Construct, in one corner of the cladsioom a "cubic yard." It

is a tube which is one,yard long,

ry wide and high.

1 yard

Call a cement work contractor or a general contractor and ask him

how much a cement finisher charges tskfinish a driveway.

oy the foot." What does that mean?

31
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3. .Volume: Dimensions in t same units

When the or were set, the contractor decided

thdi there, was time to pour the slab for the garage.

Sam was to,figure how much cement, in cubic yards,,

was needed to pour the slab. Sam.needed to review

the way to find the volume of an object. Let's look

at an object 3 inched wide, 5 inches long and 4 inches'.

high.

3 inches

How many "cubic inches" are in(this first layer?

How can you find this?

Y')

3 inches

32
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How many blocks are in. each layer? How many

blocks are in all four layers? How can you find

the number of blocks in the whole shape?

Problems: Find the number of cubic units in each

of these shapes.

Length Width ,Height -Volume

1. -7 in. 4 in. 6 in.

2. 12 in. 5 in. 8 in.

3. 6 in. 6 in. 15 in.

4. 8 1/2ft. 5 172ft., 4 ft.

5. 6 2/3ft. 1 1/2ft. 8 ft.

6. 12 3/4ft. 5 ft. 1/2 ft.

7. 2 1/5 ft. 1 3/4ft. 8 ft.

8. 13.2 in. 5.1 in. 7.4 in. .11
9. 18.5 in. 6.2 in. 5.7 in.

10. 8.4 in. 3.5 in .5 in.
.

4. Dimensions in volume: mixed units.

Now, let's look at some problems like the slab

of, cement. 'Most of the time a slab of cement will

the given, length and width in feet, depth in inches,

and the volume needed in cubic QyardeA Remove the

-last page from this unit cut out the figure and

fold it up and tape it as the teacher directs. This
4 j

is how a slab of cement 1 yard x 1 yard 'x 4 inches

would actually look.

3fE. aft.

33
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Sam had to work this problem without a model

of the slab. He said:

V 1 x w x h

12 ft. x 12 ft. x 4in.
1

)4

yds. x 4 yds. x yard('

1
5

0 cubic yards
.17t§ cubic yards

,0

Problems. Find the volume

of these slabs. Follow

these shapes from the solids

1

in cubic yatla of each

the form above. Construct

you made if you want.

0
Vol. Li"

1. 12 ft. 9 ft. 4 in.

2: 15 fL 6-ft. 6 in.

3. 30 ft. 12 ft. 4 in.

4.
1

22 ft. 12 ft. 6 in.

5. 51 ft. 36 ft. 9 in.

6. 12 ft. 10 ft. 4 in:

7. 28 ft. 15 ft. 6 in.

8. 120 ft. 84 ft. -9 in.

5. Cost of Concrete

Sam was ready now to find out how many "yards"

of concrete would be needed for the floor of the

garage. The garage is 20 ft. x 20 ft. and 4 inches

thick. Find the number of cubic'yards required.

-"...""It's A Ri Off

Drawing a figure without lifting your pencil or tracing over a hue you have drawn

is easy sometimes and hard sometimes.

(Easy)

c

x
(Hard)

34
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Sam's calculations gave him the."exact" answer,

but, to be safe, he should order a little more than

he needs. Why?

If you Were Sam, hew much concrete would you

of4er?

How much would that much concrete cost? You

may use the cost per cubic yaid which the local

concrete companies charge or ask your teacher for
0

a cost figure.

For each of the concrete shapes (problems l ©8

in the last lesson) find the volume of concrete you

would order and the cost. Uoe3whatev
r
r price you

have been using.

Vol.

1.

2.

3.

4.

5.

.6.

7.

8.

Order Vol. Cost

6. Review of Area Formulas.

Find the areas of these figures.

4.3f t.

4.3 ft.

3 ft.

8 ft.

2Zin.



11111 1.5 ft.

2.3 ft. 8.7ft.

7.3 ft.

17 ft.

4!

O

7. Three,Volume FOrmulas.

Carefully take the last 3 pages from this unit add construct the models oihose
0

pages. There are three different, buk related volume formulas for these 3 shapes.

3 li

34



02 03

Axh

In each case

If the figure io a

riaeo-from a base

If the figure ripe

volume of each of

4 ft.

1V©
4ft.

V -1 xAxh
3

4

the volume io found uoing the area of the hap° and the height.

"rectangular solid" the volume io area x height. If the figure

to a line, shaped like a wedge, the volume io x Area x height.
1

o to a point, the volume io 5 x Area x height. Calculate the

theoe three model° you have constructed.

1. V A x h

2. V 1

2

3. V ..xAxh 04.1

x

x



Find the volume of each of these. First chyose

the proper formula.

#2

7 ft.

a-

3ft. #4

12 yds.

0
4f:

A of base 1111106 in.,

4in.

1111/

18 sq.ft.
6 in.

#3

8 in.

#6 31t. I

3ft.

It's A Rip Off

Look at your model'wedge this way: Now lyok at dig wedge
.this way:

V

3 in.

411111011
4 in.

Is the formula
the same?

2in. Is the volume
the same?

V

38
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8. Plane Surfaces.

When the cement was delivered and"poured into

the forms, Sam helped the journeyman cement mason

level it. Then the journeyman uped a float and

-trowel to produce a omooth surface.

Making a surface flat and level io very

important, ao ybu. might gueoo. A flat level ourface

L-called a plane. When the forms were pet; the

contractor wao careful to Dee that the idea were

parallel, like thio:

4-

parallel:
heoe Gide]) +

4- --0- %

+ +
Always the came distance
4. + + 4. + + +

Two liner', or two oideo of the form are 2.aullel

if they arc alwayo the oame distance apart, like

straight tracks.

When twoloideo of the form are parallel a

,straight board reoting on the forma will amooth

the cement into a level flat ourface.

3
37



. C.O.M.P.
Cement Maonn
Followb Les don 8

MISSION INCREDIBLE

This io your miosion, should you ch000e to accept ft: to make a model

to show the claoo how concrete io leveled in Forma.

Obthin the following materialo: a large shallow box, 10 feet of wood

about 1 in. x in., glue, dry and (a ()hoe box full io enough). Make it

likethio:

Glue an 13 in. x 12 in.

rectangle of wood to

the bottom of the box.

Uae remaining wood for a "leveling plank."

LvoKS LIKE

171 /5

38



Ws A Grump (Round off all decimals,to the nearest

hundredth.)

1. 35 x 97 =

2. 23.4 + 6.8 + 19.3 =

3. 437.8 + 12.4 =
2

4. 22 + 53 =

5. 9.68 x 5.41 =
3
-6. 2z h

7. 141 x

8. 7 x 9.3x 42 7
2 1

9 5
3
- 1

-M. 43.7 129.1 =
4c!,

9. Cost, of Cement Finishing . .

When the concrete has been leveled, the' iourney-
.

man uses the float and trowel to produce a smooth

surface. When the-contractor is estimating the

coat of the job he figures from 12 to-15 cents per

square foot for cement finishing. Go ba' %.to-the

blue print and figure the cost of finishig he

concrete driiieway and garage floor. Use

per.square foot as the cost.

Area Cost

Garage Floor

Quarter Circle 'C1

Driveway

Calculate the area of each.of these:shapes and

then the cost' of. finishing them if they were poured

in concrete.

.41
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21 ft.

12 ft

10. Foundation For A House

Sam's next job wavto

"footing," for a small hou

house was marked with sta

excavation was done by a

Why is so much more war

now? Some

cdts down on jobs.

people

7

a foundayion:,

e. The shapA of the

es on the gin und and the

man using a/power shovel.

done by pffWer equipment

say, /that using/Power equipment

at doydU think?

a

'The foundatioh of thd'houde was to' be con
,

structed following thi blue print (next page).

When the forms ard constructed the volume must be

determihed approximately in cubic.yards. To

figure the vedunie, imagine cutting the fOundation

into blocks.

42-
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6/varrinir

a

fir THie..Ic

7 /N. TH

36 f

ar

SCALE: VI 8 -fear
po Nor .4.koyes..c.
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What are the dimensions of each block?

Short side: 1 = w = q h

Long aide: 1 w h

Now calculate the volume in cubic yards of COOcrete

needed to fill the cement form, Would you ordei

exactly that amount? How much concrete would you

order? How/much would that much concrete cost?

Here are three moreAundations.. Find the

volume of each one in cubic yards and estimate tht

quantity pf concrete you would order for each

one.

%./WIt 's A Rip Of f LA,N."-a% - ,Th /1 A. .

(-- Corner point: Vertex, V.

2 sides meet: Edge, E.

Flat surface: Face, F.

F + V - E = F + V -.E

f,f2 44

What do you know about that?

Try some Other solids!

F + V - E



O

G.R.U.M.P.

3 2 3 : 1
3 - 4- 23 x 1, «.

5 3,

7 3- 1-- + 1-10 4

36 ft.

6 ft.

49-1 ft.
2

14



C.O.M.P,
Cement Mason

MISSION INCRibIBLE
GI

This is your mission, if you choose to acCept it: You are a cement

contractor and you are bidding on the cement work for a new subdivision.

There will be 10 houses but the cement work fin each will be the same.

Prepare your eotimate ao follows. This job will take about 20 days, one

working month.

1. Concrete yards 0 per yards"

2. Labor (unskilled) $100 per house:"

3. Labor (cement finisher) per foot:

4. Profit 17

.P44dation

37-
1

feet
2

x

Total Bid
.

4.

24 feet

4 feet high
9 inches thick

V A WV, AM Ar. IF 074 1% /A re

re

Ow. w. mown rtma ,/ A
72 ft.

Submit this bid to the "general

contractor," your teacher.

44

it 0
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11. Opening The Sealed Bids

Several bide have been received from cement

contractors for the work on the new oubdiviSion.

Atrthio time the general contractor will now open

the bido and award the contract.

What io the purpose of having "bide for a job?
a

Why are these !Ado kept oecret?

When each bid hap been opened and the bids ,

listed on the board, work out the "coot" for each

item.

Coot for concrete

Cost for unskilled labor

Cost for finiohing

Total Coot

Haw do the bids compare to the total coot? Are Any

bids actually below coot? How did that happen?

What percent profit io reasonable for this job?

Remember that the contractor will work one month

on this job and take a biz risk! What should he

,make in "profit" for this?

Consider cost, the contractors 'salary, and

profit, what is a "bear" bid?

GRUMP

43.2
x 1.4

19.73
4.94

3.7 296.82

12. Volume of Foundations. Which Are Not Level.

Sam found that pouring, a foundation for a house

on a hill was different! The volume of concrete

eeded was not as easy to figur, Of course the
0



house has to' be level

4

The foundation for thin house, might look like this

e---and, if you
co

8ft.

4f t.
took it apart,

like this

9 in. thick

(2 like this)

(I like this)

(1 like this)

Sam found that the volume of the end blocks

( ) was hard to calculate. Then he found that

he could think of it like this:

(Block is 9" thick)

24 ft.

48
46

ft.

r,



4

Then the volume formula V Ah leight)

could be used. The area could' s. ded into a

rectangle and a triangle. Calculate the area of

the rectaytle:

c

Now, the area of the triangle:

Total area:

height :

Volume Axh

Volume. in cubic yards

Now Eiamplete the calculations for the other

aides:

Short Side

V lxwxh

Tall Side

lxwxh

'Two Slanted sides

4

Total:

GRUMP

421 8,356

3596 - 2.178
285

37
+ 9571

29

x 43

4

4 5
47



rs

O

Here is one more hillside foundation:

All blocks are 9" thick. Find

Volume:

Volume to be ordered:

Cost:

13. Small Job Work.

Sam does small jobs when he has spare time or when

buSiness is slow. Foremost of these jobs he buys

bags of concrete mix and mixes it himself. What

did youe"mission-incredible" team find out about

the Cost of bags of concrete mix?

How does the coot of concrete in bags compare to

the cost of concrete delivered by truck?

Cost in bags

Cost from truck

.(Is there any other reason for prefering the concrete

be delivered by truck?)

Sam charged $25.00 to make a base for a b$rd

bath. The base is shown here:

2 feet in diameter. k

L..3 inches thick

48 ()



For this job he provided the concrete, which he

mixed himself from a bag.. How much.concrete did

he need acid what was his profit for that job?

he charged $35.6 for patching some cement

stairs. Patching work does not use much concrete,

but it takes a long time. He used 1/2 bag of con-

crete mix and worked 4 hours on the fib. How much

did he make per hour?

GRUMP

-+

4-
33 x

5
1

1.2
-4

23
-

2
13 im

1
22 ws

,

1
53

3
- 23

14. Summary

How did Sam get started in, his trade?

He had to go to Atlanta and be an apprentice

for 3 years. Why?

What are the advantages of spending a long

apprenticeship learning a trade? What are the

disadvantages?

What will Sam earn as an apprentice? 'Could

you earn more in a "regular job?" What does Sam

expect to earn eventually?

When Sam finished his apprenticeship he could'

stay in a large city or he could move back to his

home town. Which would you do?

Would ss do what Sam did?

49
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s

Textile Employee

Zelda Miller

1. Discussion of Job

When'Zelda graduated from high school

she decided to find a job in a textile mill.

She had several different types to select

from in her area. For example there was a

rug mill, mens' clothing hind a ladies'

clothing mills in the area. She wanted to

Pick the One-that she'felt the most about

so =she went'to work at a factory that

made ladies sports wear. This particular

factory produced pant-suits, dresses and

other casual wear. _What kind of experiences

couleZeldA havd had in school and at home

that would have cared her for this type

s .4, of work?.

'he manager told Zelda she could ggt

111/1

the job without experience, since they would

train her to-do the task she was hired to do.

-le

What advantages would there be in having

experience?

GRUMP

2.14 + 33.69 + 78.31 + .79

56.7 7 x 2 1

x.32 8 2

1.6 272
2

1 +
4

3 =

2. Beginning the Job

Zelda began her job as_a'sewing machine

operator.. She found out that every body op-

erating a machine did a different, part of the

outfit being made. For example, one person

just sewed on a sleeve, one did the collar,

one the lining and so on. Why do you think

55



MISSION INCREDIBLE

A
_This is your assignment, should you choose to accept it. There are

several mills in your area. Get a group of 2 or 3 students together and visit

a mill. You will have toIget permission to do this. Also, youIwould need to
4
callthe manager for an appointment. You are to find. out ,the following information:

a) What do they make?

b) Do they pay by piece work?

c) Do they have quotaS?

d) What are the salaries of the employee?

e) What are some of the jobs available?'
1

f) What kind of experience is helpful?
1

After gathering this information you should re%ort this to your fellow

students.

a



they did it thin way,,rath r than haveLone

persondo the whole outfit. Zelda's task

was to sew on theosleeves. Zelda was told

how her oa ary wou d be figured. The manager

said she w uld be paid $2.10 an horur4 plus

they would pay her "piece work". This meant

she, would get paid her regular salary, plus

so much per item over her quota. A quota

is the,number of items that an employee is

expected to complete within an ailoted time.

Zelda's quota is 500 items per week. This

means Zelda is required to finish the 500

items before she would start on piece work.

Lets look at an example of what one ileek

might look like. Zelda worked a 40 hour

week and sewed 600 items what would her

salary be for the week? As she gets better

at her job, Zelda can increase her weekly

salary. In each of the following find out

what her week* pay would be, remember her

quota is 500 items.

1. Zelda produced 624 item the second

week. What wVld her pay for the

week be?

2. The third week she produced 735 items,

whatwas her total pay?
.27

3. The fourth week Zelda missed a day of

work. She worked 32 hours and produced

550 items what was her pay?

4. One week Zelda worked a regular 40

hour week and was paid $100. What was

her piece work pay? How many items did

she have to do for this extra amount.

5. How many items would she need to complete

tar earn $25.00 extra. (Hint, don't for

get she has to make her quota first.)



IT'S A RIP OFF!

Each of the following patterns are made-up of six squares. If you are only

allowed/ to cut on the solid lines (not the dotted), how many of these patterns

could be folded so they make a cube.

=111

0

011111

, emil. ewe .41

IWO Alm

I

mak am.

I.
I0 61111k.

am,

MO MI/ ap



4.;

3. Setting the Soam Gauge

One of the Moot important parts of

sewing is the proper setting of the seam

gauge. This gauge determines how far in the

stitching will be on the .material. If the

g ge is Get at the wrong place tho size of

the garment will not be correct and this

would cause th0 item to be wasted.

7---%%` $T rral-IING,

MATERIAL

This gauge is varied to make the gar-

ment the correct size./ The gauge will

usually vary. from 1/2" for large sizes to

1 1/4" for smaller sizes. Therefore, it is

necessary for a machine operatOr to be able

to read a ruler to the nearest sixteenth of
0

an inch.

Zelda was told .that she was to set the

gauge as accurately as she could. Do you

think she could kalre been exacts in the

measurements?

Measure the folldwing ling segment to

the nearest inch.

Now that you have discussed the above

problem measure the following line segments

to the nearest inch.

a. ans.

59



b. ano.

c. ano.

d. ano.

ko?

Prohlomo:

In each of the following problems

meaoure the line oegment to the neareot

unit indicated. Also, give the fractional

part of your meaourement could be off

(p000ible error.)

Example:

Neareot inch 3"

P000ible error 1/2"

2. Neareot 1/2"

P000ible error

3.

4.

5.

6.

Neareot 1/4"

P000ible error

Neareot 1/8"

Possible error

Nearest 1/16"

Possible error

'Nearest 1/2"

Possible error

G2
60



4. Pattern Cutter and Marker

Before any Dewing can be done it io

neceooary for pow ne to lay out the deoired

pattern and to male sure it io cut properly.

Thio particular j .b can pay ao high ao $6.00

an houro. Can yoi think of any reaoono why

thin job ohould p oo much more than that

of a Dewing, machine operator. It io the rep-

powsibility of the " atEern marker" to °elect

the material from tock and to lay out the

pattern with e leapt amount of waste ao

p000ible. Thio io oo that ao many garment°

ao p000ible can be obtained from a roll of

Material comeo in large rollo and io

measured in termo of linear yeardo. The

omalleDt unit of measure uoed varied, but io.

usually 1/8 of a yard or 1/10 of a yard. The

width of the material io al@o in standard

width°. Theca are usually 36", 44" and 60".

Thuo, when selecting material you have to

think of two meaouremento, what width do you

need and how long. For example if a pattern

calls for 3 1/8.yaids of 44 inch material it

would look like this:

1.

if

, 9

44"

Of course in a clothing mill the cutter

does not just work with just one outfit at a

time. He will lay out an entire roll of mat-

erial on a large cutting table before he lays



out ttle.pattern. An illustration of the

material lay out fo1,10wo:

A.4 41117.a.

Once he has layed out the material he would

roll out the pattern on top of the material,

mark the pattern and then cut through all of

the material at once. An you can see, he

would be cutting out a large number of out-

fits at one time.

Look back at this illustration above

and find out how many lanier yards of material

there are in the layout (there are 7 layers

cif material,, 45 feet each).

-'1,f a pattern called for 3 yards of thin

material, how many outfits would you get from

thiQ

Problems:

In each of the following problems we will.

use the same table as in the illustration (45'

long).

1. If the pattern cutter layed out 12 layers

of material and each dress required 3 1/2

yards of material, how many dresses can

he get, in this situation?

2. There were 15 layers of material on the

tabld. Each pant suit required 4 yards,

how many pant suits can be obtained?

(34
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3. Find the number of layero of material,

if the cutter had layed out 270 yardo of

material.

4. If 81 yardo of material had been layed

our'and an outfit required 3 1/8 yardo,

hoW many can be cut. Would there be

any waote?

5. How many outfito, requiring 4 1/4 yards

each, can be cut from 320 yards of

material. Would there be any waste?

IT'S A RIP OFF

Look a the addition problem below. Replare each of the 1:3 with the

same digit, so the sum is correct.

9

3,135 2

1,0 7

5,4[32.

13,7 3 1.3

10,9 20

0



5. Coot of Garmento

When, a company oelld a garment they muot

take into account what it coot them to make

it. Thio includeo wages payed to workers,

ovex head (rent, lights, heat, etc.) and

the coot of material. For example, a dreoo

takeo 4 1/8 yardo of material and the_material

coot $3'.28 a yard. The material coot for the

dreoo Jo:

Q$3.28 x 4 1/8 P 3.28 n 33 a 108.24 $13.5b

1 8 8

that would the material coot for a pair

of, panto, if the panto require 3 1/4 yardo of

material costing $2.75 per yard?

Can yoti think of any tbing eloe.that would

go into the coot of making clothing? Now that

you have diocuooed-oome of the iteMb that add

to the coot of making clothes, find the coot

of each of the following pieces of wearing

apparel.

1. To make a pair of memo panto it requires

the following:.

3 1/4 yards of material'at $2.40 per yard

1 zipper at 50i

3 buttons, 511 uach

Find the total coot of material.

2.. The material required for a ladies

blouse is:

2 1/2 yards of material at $1.75 per yard,

6 buttons at 3 for 10i

1 1/2 yards of interfacing 50i per yard

Find.the cost of.materials..

3. A ladies pant suit requires

1 zipper 42i

6 1/2 yards of material at $2.15 per yard

3 1/2 yards of lining at $1.15 per yard'

2 yards of interfacing at 50i per yard

What is the total cost of material?

G c3
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Miooion'Incredible

Thio is your aooignment, ohould you ch000e to accept it: You are to

bring a pattern from home or go to a "oewing center" and look at a pattern

and an ewer the following.

a) How much material does; it require?

b)- What other item;; are needed to tiniot) the article of clothing?

c) Find out the price of material

d) Compute the coot of making the garment.

bring back this; information to claw; and share your reoulto. How doer;

the coot compare to buying the articleo in a otore7
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6. Waote

There are oeveral wayo that waofe of mate

erial can occur, but one of the moot cootly

in to urn material to wide for the pattern.

For example, if the pattern callo for 4Z inch

material and the cutter uoeo 60 inch material;

he is wantinga strip ,of material 16" wide.\

LIU AVE
=mom, 111, NOIMID IMMD mi, *Mow doe OSCII Cc! ONO

P AtTERN

Can you find out how many nquare feet of

material he would waste if the piece he is

cutting io 45 feet long?

D

Example 2

If the material, in 44 inches wide and

the-pattern called for 36 inch, what would

be the number of aquare feet wanted-on a

piece 80 feet long? "'

Problemo:

Find the number of square feet of waote

in each of the following

1

2

3

4

2
Pattern width Material width. Material length

44" 6Q" 150ft,

36" 44" 210ft

36" 60" 110ft

36" 44" 500ft

5. If the material; in each of the above, coot

60i a oquare foot, what is the cost of the waste

in each of the four'koblems?

. 68
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Being SelfEmployed:
Harvesting and Sale of Pulpwood.

Mike Stewart

1. Beginning to Learn The Business

When Mike Stewart left 'high school he

went to work for a pulpwood Producer. A

pulpwood producer is a man who cuts wood in

the forest and transports'it-to a pulpwood

yard. He may work with two other men or

he may have several crews working at the

same time. When he brings his pulpwood''to

the yard he wil1 sell Lt to a dealer who
A ,

delivers it to a paper mill.

.Mike earned $/.75 per hour cutting and

loading pulpwood in the forest. He went

with Mr. Sams'each day in his truck and cut
.0

down trees, trimmed the branches and stacked

them on the truck.using a."big stick loader".

Mike liked this job because he likect.to

operate machinery and work out doors. He

always felt good in the woods. . Would you

like thiakind of job?. Mike thought that he

might make more money, if he ran the crew,

'rather than working for someone else. What
%

would Mike gain by going into business.for

himself? What would he loose?

If Mike decides to go into the pulpwood

bus/fiess for himself, what should he know

about the business? Discuss this and make a

lint of the ehings yOu think Mike should know.

7,0
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GRUMP

435 3,407

3,297 - 1,988

85,

+ 651

259/ 85,961

238

x 47

2. Harvesting'By The Cord

Mike began to watch the business very

closely. He knew that he would need all the

knowledge and all the experience he could '

get to make a profit when he went into business

for himself. "If a man with money meets a

man with experience, the man with the experi:-

ence gets the money and the man with the

money gets the experience."

He observed that wood is measured by a

unit called a cord. One cord of wood is a

stack 4 feet high, 4 feet wide and 8 feet

long. The wood is in the form of round logs.

Ftg7 71
ONE e.0 RD
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Of course, you wouldn't find a cord

stacked this neatly moot of the imte. This.

is just to give you the idea. How many

cubic feet are in the dimensions of a cord?

How many cords of wood are in each of these

stacks?

1. A stack 4 feet high, 8 feet long and

6 feet wide.

0

2. A stack 6 feet high, 12 feet long and

4 feet wide.

3. A stack cut for fireplace wood: 5 feet

high, 10 feet long and 18 inches wide.

4. A stack of long logs: the logs are 10

feet' long and they are stacked in a

pile 6 feet wide an 6 feet high.

5. A stack 12 feet long, 5 1/2 feet wide

and 3 feet high.

6. A stack 10 feet long, 4 feet wide and

2 1/2 feet high.

72
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. Units for Cutting and Sale

When cutting trees 'in ,thewoods Mike

was told to.cut longs 5 foot 3 inches long.

Mike Said "Wouldn't:it be easier to figure

cords if we cut the logs. 4 feet long?" Mr.

Sams said; "It would be but we can't sell our

wood unless we cut it 5 feet 3 inches long.

The wood dealer would not buy it any other,

length." Can you guess why pulpwood is all

cut in 5 foot 3.inch lengths? What reasons

could there befor this? Think of the places

yod have seen wood stacked. What is done

with p.?

A cord is a stack of wood which is 4 ft.

x 4' ft. x 8 ft. How many cords in a stack

which is 4 feet high, 5 feet 3 inches wide

aAd 8 feet long?

(Remember The Answer)
In some areas, wood is sold by the "unit.".

A unit is a pile 4 feet x 5'ft. 3 in. x 8 ft.

It is like a cord, except of course it is

larger than a cord. How much bigger is a

"unit " .than a cord? What could you use as a

"multiplying factor" to change units to cords?

How would you change cords to units?

Wood is also sold by the ton, by the unit,

by the cord and by the "cunit ". A ton is

2,000 lb., a unit is a pile 4' x513"'x

a cord you already know, and a cunit is 100

cubic feet. his varies widely from place

to place.

73
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MISSION. INCREDIBLE

1. This is your assignment, should you choose to accept it. A cord of
o

wood is not all wood. There are air -spaces around the logs which are

not filled with wood.' Find the volume of wood and the volume of air

in a stacked cord of wood.

t

Volume 'of a cord

Volume of wood

° Volume of air

Suggestion: Assume a cord is made of all the same

*size sticks, round and stacked like this

2. Collect enough small sticks to make a "scale mode]" of a cord of wood.

You might make your model 1 foot long by,6 inches high --by 6 inches wide.

Bring this for display in class.



One unit of pine pulpwood io

7,022 lb. What is the weight of

of pulpwood? What

of pulpwood. What

of pulpwood.

GRUMP

4 4

2

32 x
2

4? 3
1

3 5

is the weight

is the weight

equal to

a cunit

of a cord

of n ton

4. How Much Is Your Wood Worth?

When Mike went with Mx. Sams to the pulp -

yard he watched'the man measure the wood while

it was on the truck. The bet of the truck was

16 feet long'the the wood was piled about 6

feet high. .

rsp r6-?:1 bit

The wood was cut to the standard 5 foot 3

inch length. The man at the wood yard did

some 'calculations on an old envelope on the

hood of the truck. He turned to Mike and

said "How' many cords do you reckon this is,

Mike?" Mike said "i have it figUred to

75
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about '." Can you fill in the

number of cordo for Mike? Work it out.

Mr. Samo ohowed Mike the ticker and

the check when he came out of the office.

Look at the ticket on the next page. Look

now!

Have you examined the form? What

queotiono would yOu want to aok about the

ticket? List your queotiono here.

Mr. Sams gets $33.00 per cord before

deductions. This figure will vary widely

from place to place. Close to a mill where

wood is scarseta producer may get more than

this. In the mountains of North Georgia

,where there is plenty of wood and no millo

a producer may get muchleos. Calculate,the

pay, at $33.00 per-cord for the following

loads. All the Obod in these loads is cut

5'3" long.

1. ,A truck 18 feet long loaded 4 feet high.

2. A truck 12 feet long loaded 4 feet high.

3. A truck 20 feet ong loaded 5 feet high.

4. A truck 16 feet long loaded 8 feet high.

5. A truck 20 feet long loaded 6 feet high.

a
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Stumpage

Name -T. 7. Yif omm..4:4

Rate 18 / e0A9.

Producer

Cords : 3. 4 x $ 33.

6

VALDOSTA PULPWOOD YARD
Rt. 4, Box 297
Valdosta, Georgia

Total

Stumpage

Truck

Sava

Account

Total Ded.

Paid

$IZ8.7b
70. Z.C

7. 80
/.

p
7?. 9.S"
4'8. 7S

VA DOSTA PULPWOOD YARD
Rt. 4, Box 297
_Valdosta, Georgia

P yto The Order Of.

actly

VALDOSTA CENTRAL DA,NIC
art., 12. , 19 7''

a/144-A--

096-082-04-00

7 5-/cra co//4 r s

XXX SAVIPLBXXXXXXXXXXXXXXXXXXXXXIOCXX

"P`"4-It's A Rip Off

Do these addition problems: When you see a pattern or a short cut, stop

1 A adding and use the short cuts

1 + 3

1 + 3

1 + 3

.1 + 3

1 + 3

1 + 3

1 + 3 + 5 + ...(52 odd numbers)... + 99

+ 5 -

+ 5 + 7 =

+ 5 + 7 + 9

+ 5 + 7 + 9 + 11 =

+ 5 + 7 + 9 + 11 + 13 =

77
75
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5. Finanoing Truck and Saw

Mike wondered about the deductiono for

truck and oaw on the Pulpwood Receipt. Mr.

Sapo wlaiue4 that he bought truck; and

the saws' ho wao u6ing.on "time": The credit

was arranged so that the payment wao deduct'ed

from the piney he wao paid for the wood.

"How much do they take out?", Mike asked.

Mr. !;am5 ezplained that they take a certain

amount per cord 01 wood he ;al It:. lJrsing the

pulpwood receipt,'calculate the deduction for

cc h cord of wood tur the t;a1.1 and t he deduct ion

t()/ ,t hr t ruck.

Mr. :;anu Pa id `115.00 ter each of the '3 t.aw5

they u5e on the job. He put n% down and the

remainder in being deducted trom hip; earning;

at the rate you figured above. How many cord::

will Mr. Saw; hfive to cut to pay fur the oawu

at that rate?

MT; Sams paid $2,400.00-3for a used truck when

he went into the buNineos. Him many cordo

of wood will he have to 'cut to pay for the

truck?

GRUMP

43 + 982 + 1,256 + 85 + 273

43,072 - 9889

2,437 x 198

2,946 + 157

78_
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C.O.M.P.
Berrien County
Pulpwood

MISSION INCREDIBLE

Here iII your mission, should you choose to accept it. You and 1 or 2

friends check the yellow pages under saws and list several places in your

town where chain saw; are sold. Visit one of these places and, when the

salesman is not buoy, explain to him that you are studying the pulpwood

business and would like to look at a good chain saw.

Plan the questions you want to ask about it. Bring the information

back to class. Here are some questions you might ask:

How much does it coot?

If you can't pay it all, can it be financed?:

How long will it last in steady use?

What safety features dogs it have?

7:J
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6 & 7. Stumpage, Acres

"Stumpage" is the money paid to the owner of

the land on which the wdOd is growing. Stumpage is

very different in different sections of the country

and even in differentrrCO of the :Ante. In

Georgia it may vary from lean than $9.00 per cord to

more than $30.00 per cord. Try to think of reasons

the price paid for thin baoic resource ohOuld vary

no much in Georgia. Diocuoo. Lint your reaoono:

As Mike and Mr. Samo worked on various jobo,

Mike learned about the economic° of growing the

wood, ao well ao harvesting it. Mike was told by

a tree farmer that moot "planted" forest land would

produce 10 to 15 cordo per acre, more or leoo,

depending on the land. Mike waon't too clear about

acre° so he looked it up. You look up the definition

of acre and write it here?

Now, you know what an acre is compared to a

square foot. How big is an acre compared to a oquare

8
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mile? Is it larger or smaller than a square mile

How many acres in one square mile? .

Calculate the number of acres in each of the

folloWing areas.

1. 475 feet x 85'0 feet

a. Estimate

b. Answer

2,570 feet x 1,400 feet

a. Estimate

. b. Answer

3. 1,500 feet x 950 feet

a. Estimate

b. Anowpt

4. 350 feet x 1,975 feet

a. Estimate

b. Answer

5. 2,750 feet x 1,750 feet

a. Estimate

b. Answer

Calculate the value, to the owner, of standing

timber. Take 10 acres at 12 cords per acre and

$18.00 per cord "stumpage."

81
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Calculate the value of the standing timber to

the owner, in each of these problems:

1. A stand of 15 acres with 14 cords per acre!and

$18.00 stumpage.'

2. A stand of 30 acres averaging. 9 cords per acre

and $12.50'stumpage.
16

1
J. A stan0 of 11-

2
acres with 14 cords per acre

amt,e/.1.50 stumpage.

GRUMP

34.95'
2.78

16.4
3.75

+ 14.0

3.62/ 19.487

O

39.604
12.937

43.5,
x .19

8 & 9. How Much Can You Mate?

Mike is beginning to get an idea of how wood its

cut, measured, and sold. He known how much it will

bting in the pulpwood yard and howmuch the owner

of the land gets. But how much, he wonders, can you,

earn by steady work an a pulpwood producer?

He looks at it thin way: Take a weeks work

in harvesting pulpwood, deduct expenses, and let's

see what's left. That would be my profit if I

Were a pulpwood producer. Mike. kept track ofthe

deliveries Mr.. Sams made to the pulpwood yard during

one week:



.1

,tc,

day loads cords

Monday 2 3,4, 3.8

4besday, 3 3.2, 3.6, 2.9.

Wednesday 2

Thursday 3 2.9, 3.7

Go back and look at the ik4f)wood receipt

on page 75. Use that form tofiigure out how

much money' Mr,. Sams will make on each load.

If 3 or 4 people get together in a group and

thee. problems youI-Oill.&etdone

Cash after Deductionis.:

Monday 3.4

3.8

Tuesday ,3.2

3.6

0

2.9-
Wednesday 30

(S 4.1

isday . 3.6

3.7

Week's Total

sol

Now we know howMuch Mr. Sams got when he

he wood he ha4 cut. What expenses are'

alrei4Y paid for him?

(;)

67hat pther eX nses'does Mr. Sams have in

doing business? Estimate how much each experfs,

you think'of willcost him.

83
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How much did Mr. Sams earn that week?
co:(

Could he make that .much at a regular job?

'GRUMP
. ,

35.2 + 47.9 + 296.83 + 46. + 0.39 =

29.61 x 3.4 =
..G

304.7 - 197.34 =

43.79

10. Growing Wood: Cords Per Acre

Mike knew how much the owner of the'land

got for stumpage: $18.00 per cord. But he did

not know how much mo a man could make from

an acre of land plante

it would take to grow t

When he looked op this information he

found that "wild 14:: will grow from 112 to

1 cord per acre_per year, deeding on soil,

water, and climate. A plantation or tree farm
b.

which is planted and mandged will grow from 1

tq 2 cords per acre per year. Again,, this will

depend on soil, water and climate. A stand of

pine will grow in 20 years, dr".sometimesless.
. A

After 20 years; how many cords of wood would

you get from an acre,of wild land?

in trees Or how long

Least expected:

Most expected:

After 20 years, hOw many cords would you

get from an acre of land in a planted and

managed forest?

Least expected:

Most expected:

A farmer plants 20 acres in trees, which

he expects to halwest in 20 years. At $18.00. per

cord stumpage how much can he expect. to get for

84
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;
his wood in 20 years?

Mnst expected:

Least expected:

How much did he make per acre per year

for the time his land was used to grow the

trees?
A
Most expected:

Least expected:

GRUMP

42% of 9,375 ==

14 is % of 56.

28% of a number is 14.
What is the number?,

11. Finding Wood: Estimating the height of

a tree

One of the things that Mr. Sams needs to

do. to keep his business 1ping is to, find land

owners who have wood and want to sell it. Ile

will then estimate how much wood a man has on
_

hif land and how long it will take to harvest

it. What will tell you Now much.wood a man

hap on his lane What would you need to know

to estimate?

iherePare several osy ways to get an

estimate of the height of an object. 'One of

them is by shadow measurement.

w.

your -ra-i Dow Y/f
skiapow STICK

S8 AWL()
83



Objects and their shadows at any particular time,

'form the same fraction so,,

Your Height Tree Height
Your Shadow . Tree Shadow

or, if you have a yard stick,

Yard Stick
Yard.Stick Shadow

Tree Height
Tree Shadow

'.et'-s invent one for prtwtice: you are 5'5" tall.

You measure your shadow and find it 4s3'4" long.

You,measure'the shadow of a tree and: Lind it is.

28 feet long. How tall is'the tree?

Solving the same kind of problem is'easier and

more accurate with a yard stick. Try this one: The

shad9w of the yard stick was 48 inches long at the time

the shadow of the tree was J6 feet. How tall is

the tree?

86
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MISSION INCREDIBLE

Choose some prominent land marks around town and around your school.

Church towers, trees, the.schoophimney, etc., would all be good. Measure

their heights using.shadow Measurement. For a building you may have to

estimate part of the shadow length. Make a

bulletin board display showing these heights

on 'a graph like the one below.

Berrien County
...:kulpwood Unit

ESTI Wi ATE

a

r2rb.

87

85
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Work these prbblems:

1. 4y height: 5'10'1'

My Shadow: 4'2"
Tree's Shadow 47 feet.

2. My height: 5'2"

My Shadow: 7'6"

Tree's Shadow: 91 feet.

3. My height; 6'

My Shadow: 4'4"
Tree Shadow: 61 feet.

4. Yard Stick's Shadow: 30"

Tree's Shadow: 42.feet.

5. Yard Stick.'s Shadow: 39"

Tree's Shadow: 21 feet.

12.' Estimating Working Time

Mr. Sams has located a stand of trees which the

owner wants to sell. This 1.0 a' large irregular area

shown on page 20. Mr. Sams inspects the property

and edtimatesithe height of the trees. After looking

the property over he thinks that there are about

15 cords per acre on this land. "Mike," he asks,

"about how many acres do you think there are in this

area?" Mike said, "Well, I can't figure it very

close becauae.of that creek, but I can get A good

estimate. Look at drawing #1 on page 20. Can you

estimate the number of acres on this land? Try

it, now. Work in groups if you wish. TheArawings

on page are drawn to scale 1 inch 200 feet.

Now... how many acres do you think and in the

first property? How many cords of wood will come

out of that forest?

acres: cords:

8 8

. 86)



89

.

.

.

.

.

. .

.

.

. .

.

,
_

.
MOUSE.

B

,

N

.

ck

NO

- - -

.

. .

. . .

. .

,k.

.

,

.

'. i
,

.

_,

-,-_

. .

Tilt
y ;EL()
CORD

,

Lol.
&

5

.

v.i
i''

PE'?

.

. .

I L. L....

o uT' l

AC

. _ .

e
1

. .

,

.

.

.

-N
,

.

. .

. ,

r ,

i

ae 0
,

1

, 1

o

Y
cfl

I_ 1 a

0
\

.

t..,r
a.14

4

.

, . . .

.

. 4

i

4'' °
... .

le r y ,
4

. ..

0 g,Y

)
Q.

. ,. . . 1

_ _ _

1

,

_ _._

. _
.. ,

. _

.
i

_. 4-

.
4.- -11.

1

., _.

1 ,

ro
A Clov
AC

Is .

fete

T w ( LI_

tt Co R
yteLD
s PER

, 1

----1
1

1

/i-t..
,

r .

I

%

1 Ai 14,4 p.

..._

o
Yfr.NIK ID

t
I

, i

1

. ;

87



Look back to the information contained in

leshono 8 and 9. How long will it take Mr.

Sams and hio crew to harvest the wood on thin

land? How much will the owner of the land get

for his wood and how much will Mr. Samo earn?

Get together in a group to work out the answer°

to these questions. ,Uoe a calculator io one

is available.

A

(If you need more space, work on the backs of pages.)

13. A Chance to be '!Self-Employed."

Mike now has an opportunity to become a

pulpwood producer himself. He can harvest the

wood in lot #2, pictured on the last page. It

yieldis not as good a stand of

' about 11 cords per acre.

How long will it take h.

of that lot?

trees but should

Should Mike do it?

to get the wood out

9t)
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How much will he make if he pays two helpers each

111/1

$1.75 per hour and works 48 hours per'week?

14. Summary and Discussion

r.

What do you think about the pulpwood business?

Would you do what Mike did, learn the business

and buy a truck to get into it?

91
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5'I1J1)EPIT' s t-IANUAL

LIIMIYER YARD EMPLOYEE



Lumber Yard Employee

Frank Johnoon

1. Discussion of Job

Frank has been hired to work in a lumber yard.

His job require° him to wait on customers, fill

order°, and make out.the bill° for thesordero. On

hio first day on the job Frank found out ?ere were

a lot of thing° he didn't know about selling lumber.

He found out that there were many different ways

of pricing different prodlacto. For example, nailo

are sold by the pound. Can you think of any other

ways that items in a lumber yard would be priced?

Make a not in the opace on the right of other wayo

you think itemo may be priced.

After you have completed your lint, you will

have a chance to discuss thin in class.

When a product io priced'it in usually stated

like the following:

Common Nailo...$.30 per pound

Houoe paint....$5.95 per gallon

When'pricing a product, the price io uouaily given

for "one unit" like gallon, pound, foot. What

would it coot a customer to purchase 5 gallons of

paint at the above price? (Don't forget to add

the tax)

2. Lumber Yard Price List'

When Frank began work the manager gave him a

price list to help him make out the anima slips

for the customer. When Frank looked at the list he

saw several words and terms that he didn't know.

Are there any that you do not mmderstand?

The manager told Frank he would not be expected

to know all the new terms right away. He could learn

the& as he went along on his new job.



What other jobs could he do in the lumber yard

' besides filling orders?

3. Making Out Sale Receipt

Frank was given the following order to fill.

#

BUILDER SUPPLY

Description

CO.'

Unit Coot

6 lb. Common Nailo
.

,

.

2 lb. Finish nails

9 34 x 4 x 8 P1 -mod
1

Total

Tax (3 %)
'

Total
.

__,....

Once Frank had loaded the order on the mans

_truck he had to figure out the coot of the order.

(Uoe your price list to complete the sales receipt).

First, he found out that the common nails were

how much per.pound? a per pound.

How much would the oix pound of nail coot?

b

The finish..nailo coot hoTh much per pOund?

c Then the 2 pounds coots how much? d

Finally, the.plywoodcosts e per sheet

and the 9 sheets would cost in all.

What was the total coot of the building materials?

f . Frank then completed the receipt by figuring

the 3Z tax and adding it xo the cost of the materials.
1

What total should he have\gotten?

Using the pride list on the next page, find

the cost of each of the following orders.

9.i
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BUILDERS SUPPLY CO.
,

, .

Deogri tion
Unit
Coot

4 lbo. cormon nailo

.3214"

.
.

I

Total

Tan 3% .

Total

I

Pv

0DerIcril.)tion

BUILDERS SUPPLY CO.

Unit
Copt

4 jc111C2172134x4;

1/4x4x8 AC 1 mod
.

8

3 lbo. Box nails .

.2

.
.

,

Total

.

----,. Tax W)

Total

911

93

(1

BUILDERS SUPPLY CO.

Deocri tion
Unit
Coot

5

4

al.

lbo.

White faint

Finioh Nail

15 34/1411j21a----m".

Total

Tax 3%

Total

0

BUILDERS SUPPLY CO.

Deocri alpl .

3/4x16c1LAILLY192L.

Unit
Coot

14

_...

Total

Tax 3%

Total

4,



C.O.M.P.
Lumber Yard 'Employee
Pol1.wa leopou 3

MISSION INCREDIBLE

Thio it) your miooion, ohould you ch000e to accept L. Go to your

local lumber dealer and aok for information on the price of material° oold

in hio lumber yard. Once you have obtained theoe price°, make a chart to

be put up in the claooroom oo everyone can oee what the different itemo would

coot. (Get ao many different price° ao you can)

zr)
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a a C,

4. Lineax: Feet a

Frank was loading the truck for a delly 9 one

day when he saw an item he didn't understan The

order asked for "100 linear feet of 2x4's." Frank

decided that he better 'ask his'boss before he loaded

the wrong thing. Mt. Wood gave him the following

examples to look at. Can you teXi what ,"linear

feet" meanh?

,a) a 2 x 4'x 12 feet has 12 linears feat

b) a'2 x 4 x 24 feet has 24 linear feet

'c) a 2 x4 x 14 feet has 14 linear feet

Frank looked at the examples and said, "You mean
0

linear feet is just the same as the regular length,

of the board?" Mr. Wood said that's right, can

you tell me how many litlear feet there are in

3 - 2 x 4 x 12 feet? Frank said there must be

36 lineal feet all togethex. Was Frank right?

Mt. Wood told Frank that the lumber only came

in special lengths. The boards would be 8 feet',

10 feet, 12 feet, 14 feat, 16 feet, 18 feet, '20
.121

feet, a2 feet and 24 feet in length. He Also said

they sometimes were longex but he didn't

keep them in, stock. What length do you think the

next board would be?

Frank went back to load the truck and put the

following rx 4's on the truck.

5 - 2 x 4 x 8 feet

5 - 2 'x 12 feet

Did he have 100 linear feet of 2 x 4's on the truck?

o (



.

a

0

V

Is there any other way. Frank could have gotten

100 linear feet. of 2 x Os on the load?

9

Frank filled the following orders, find out how

many linear feet of lumber went out in each order.

a) 8 - 2 x 4 x 12 feet

7- 2x 4x 16 feet

12 - 2 x 4 x 10 feet

b) 2p- 1/x 4 x 16 feet

30.- 1 x 4 x 8 feet

c) 25 - 1 x 12 x 14 feet

d) 20 - 1 x 12' x IA feet

8 - 1 x 12 x 16 feet

5.
Board Feet (For 1 inch lumber)

After sending out an order one day, Mr. Wood

9 8
96
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called Frank/ into. hib-office. le told Frank thefe

had been a mistake in filling p order. The order

called for 50 board feet of 2 . 6'G and there,. was

only half enough sent. Frank aid he had put 50

lin ?ar feet of 2 x 6's on the truck, sn't that the

same thing. He was told there was a difperence

between board feet and linea .feet. Mr. Wood said

he would explain thi differ noes. to Frank.
/

Let's start at the beginning. One boardI o

means we have a piece .of )pod 1 inch thick x 12

inches wide and 1 foot icing. Here's a pi?.tUre of

what one board foot of lumber would look like.

How many board feet would there be in a board

1" x 12" x 7 feet? Frank said, isn't this the same

as the linear feet? M. Wood said it was in this

case; but he would giver another example. -Lees

look at a board 1" x6" x 12".

. 93
97

0

10/



./

This board is 1 linear,foot long, bait it is not

one board foot. Why?. -
see if we can put together 'pieces of

1 x 6 so it will make a board foot. Can you think

of how this could be done. Discuss your idea'6

, in clash before going on.

Did anyone try to do it Tike the picture below

If you take 2 - 1 x 6 x lg. and put them together,

they will-make a board 1" x 12" x Is this 1

bgard foot? Frank said he thoughthe had the idea

for 1 x 6's. How about if I take a 1" ; 6" x 4 ft.:

(he made a d awing) and put it together like this.

Wouldn't this give me 2 board feet of lumber? Mr.

Wood told him that as correct. Frank said all he

did was to think of cutting the board into two

equal parts and pultting them together.,

Problems: Find the number 'of board feet in each of

the following: 0

4
10U
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No: of Board

p

Size Board feet

1. 2 1"x12" x10 feet
. )..

2. 1 1"x6"x14 feet

3. S 5 1"x6"x14feet

4. - 1 1 x2Oeet
. .

5. 1 . 1 6'x8 feet

'r

a

0

6 Board Feet (For 1 inch lumber con't)

Frank decided that if he could figure board

feet for 1.' x 12" and 1'2x 6" boardo he ohould be

able to der the came thing for 1" 4" board°. He.

figured it like thAo.

If I take a board 1" x 4" x -3-IfeA, I can cut
a _ .

it into A piece°, 1 foot long and put them together

to make 1 board foot (1" x 12" x lifoot). He tried

at

O

10.1
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this e method for a board 1" x 4" x feet.

How many board feet did he find?

Problems:

following.

Find the board feet in each of the
A

41),

No. of Boards Board feet

1. 1 1"x12"x12 feet

2. 1 1 x 6 x 12 feet

3. 1 1 x 4 x 12 kaet

4. 2. 1"x12"x18 feet

5. 2 1"x6"x18 feet

6. 2 1"x4"x18 feet.

Frank looked at some problem() he had worked

(see following, list) and decided there was an easier

why to find the number of board, without making a

drawing.

Size ,

1" x 12" x. 6 -feet

1" x 12" x-18 feet

1" x 6" x 6 feet

1 "x6 "x16feet

1" x 4" x 6 feet,

1" x 47 x 9 feet

Board feet

60board feet

8 board feet

3 0.ardfeet

8 board feet

2 board Oet

3 board feet

\ What do.you think Frank had come up with?

Problem: Find the number of board feet in each of

the following.

No. of boards Size,

1. 2 1 x 4 x 6 feet

2. 10 1 x'6 ?c,12 feet

3. 1 1 x 2 x 12 feet

4. 18 1 x 12 x 8 feet

5. 4 1 x 2 x 10 feet

6. 4-4 1 x 6 x 8 feet

Board feet

rl
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Board Feet (For 1 inch lumber cont'd) *

Frank figures since he could find the board feet

for 1 x 2's, 1 x 4's, 1 x Os and 1 x 12's, he should

be able Co do the wine fur 1 x Wo. Me ,decided to work

just like he did for the other widths. "I',11. just imaging

cutting the board and make a piece r' x,12" x 1 foot and

see what happgrei'." The fo wing drawings shows/how he ,

aid his dark.

8"

Frank started with a
boar&l" X 8" x 2 feet
and cut it into 1 ft
lengths.

This gave hip a piece
1"x 16" x 1 foot.

Step 3. Frank figure6 th'at if he could get

a piece 1" x 12". x 1 foot/li board foot) he would try for

2 board feet. So he took 1" x 8" x 3 feet and cut it
A

like the following drawlingand .then put them together

0

A Rip lAffL/N
..

(1) Write down a three digit number where the hundreds digit ia larger than

the ones digit. Example 842

(2) Reverse the digits and subtract

(3) Reverse-the digits and add 594
+,495
1,089

(4) What did you get?

103
101

842
- 248

594
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lilfe the drawing below.

Step 4.

Frank thought, "I've got a board 1" x 12" x 2 feet,

that's the same as 2. board feet. It takes a 1" x 8" x

3 feet to make 2 board feet." What do you think Frank
. .

tried next?

Frank decided there must be some sort of patterns

for 1 x 8's. He didn't want to have"to keep Rutting

pieced of boaraktogether to 'work out board feet for a

1 x 8. He kept the following table to see if he could

find the'pattern.

Size

1 x 8 x 3

1 x x 6

1 X 8 x 9

1 x 8

Board Feet

2

4

8

104
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(cont'd)
Size

1 x 8 x 15

1 x 8 x 18

1 x 8 x 21

Board Feet

Can you finish the table andvfind the pattern?

Remember: f.or 1 x 2'a .you took 1/2 x'length,

1 x Vii' s you took 1/3 x length

1 x 6'a you took 1/2 x length

Maybe there's a fraction you can multiply times the length

for 1 x

Problems:

Find the number of board feet in each of the following:

No. of Boards Size

1 x 6 x 12

1 x 8 x 12

1 x 3 x 14

1 x 4,x 12

1. r 4

2. 2

3. 2.

4. 9

It's a Grump

I

Board Feet

4.75 .37.52 15.65

x 23 x 36 x 7.46

.75 88 36

x.5 x.9 x.17

105
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B. Pricing lumber by the board foot

Mr. Mood aoked Frank te'complete the inventory

oheet on the following page. Mr.'Wood needed to know

how many dollar° worth of lumber he had in otock. He

told Frank that he had completed the count of the lumber

but did not have it priced yet. Thio wao to be Frankio

job.

Complete the inventory pheet by finding the number

of board feet and the total coot.

Uoe your price lint to find the correct price for

the lumber. Remember you're uoing board feet. ?Will

find an example worked on the top of the next page.

Problem Set:

Example: 12 - 1" x 8" x 18 feet (common pine)

Step 1: Board feet in one 1 x 8 x 18 io

2 18 36
x E, 12 board feet

1 3

Step 2: Since there are 12 boardo the total board feet io

12
x 12

24

12

144 board feet

Step 3: The price of 1 x 8 common io $.40 a board foot. So the total coot io

144
x .48
1152
576

$69.12

No..of Board° Size of Board
No. of /-

Board ft.
Price per
Board foot

Total
Coot

12 1"x8'tx18'(common pine) 144 48 $ 69.12

15 1"x6"x12'(commonTine)

50 1"x12"x10'(common pine)

25 1"x4"x20'(common Pine)

20 1"x8"x12'(common pine)

14 1"x10"x12'(common pine)

lot;
104
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9. Board Feet <For 2 inch lumber)

A board foot hao been defined to be a board

1" x 12" x 1 foot.

How many board feet would there be'in a board

2" x 12" x 1 foot? Would it be the (Jame ac al inch

board?

Diocuoo your oolution with the claoo., Now try to find

how many board feet there are in a hoard 2" x 6" x 1 foot.

Look at the table on the following page and Gee iT you',

can diocover a way tif finding the board feet in a 2"

board.

Now, that you have otudied the table complete the

last for- cntriec in each column. Can you explain how

to find Lae board feet for a 2 Inch board?

10
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Size Board Feet Size Board Feet'

x 12" x 8 feet 8: 2" x. 12" x 8 feet 16

1" x 12" x 16. fevt 16 2" x 12" x 16 feet 32

1".'x 6" x 10 feet 5 2" x 6" x 10 feet '10

1" x 6" x'18 feet 9 2" x 6" x 18 feet 18

1" x ysx 12 feet 4 2" x 4" x 12 feet 8

1" x 4" x 18 feet 6 2" x 4" x 18 feet 12

1" x 8" x 12 Ifeet 8 2" x x 12 feet 16

1" x 8" x 24 feet 16 2" x 8" x 24 feet 32

1" x .6" x 14 feet 2" x 6" x- 14 feet ',1710.1727.0

1" x 12" n 8 feet
2u x 12" x 8 feet

1" x 8" x 6 feet

..07/e/pMea.

2" x 8" x 6 feetOe...
1" x 4 x 15 feet 117.01. 2 x 4 x 15 feet

Problem:

Don't get fooled in working the followi4ipproblems.

Some are 1 inch boards and some are

the number of board

No. of Boards

2 inch boards. Find

feet in each of the following:

Size Boilid Feet

2 1" -x x 12 ft.

2. 4 2" x6" X 12 ft.

3. 8 2" x 12" x 16 ft.

4. 1 2" x 8" x 12 ft.

5. 15 2" x 4 x 12 ft.

It's A Grump

487 37/.77TT
982

17

+ 624

4
1

2

1
- 2-

4

Eh?
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Selling due lumbet.

_Frank found out it was possible for a customer to

. get lumber cut tp size. This caused some problems when-,

its came to finding out how much to chatge.for the materials.

for example,° one Aay Frank sold a piece of'3/4 inch AC

plywood that was 2 feet 1)y 3 feet.

ro

/
3

How doyOu think.Frank could find out what it should cost?'

' Stop --- Let's see if the class can come up with the answer.

O

10 3
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A customerdcam,e into the lumber yard and wanted an

estimate of what it would coitfot the lumber to b1411ild

a dog house. He gave Trank the-followIng list of materials.

Using yoilr price list and what pail 'have leafned find the

cost of the"Materials needed for the project.

. MATERIALS LIST FOE DOG HOUSE .

-2 pieces 1/2" x 2 ft. x 1,ft. AC plywood

2 pieces 1/2 x 2 ft. x 2 ft. AC plywood

2- pieces 1/2 x 1 1/2 ft.' x 3 ft. AC.plywood

1 piece /4 x 2 ft. x 3 ft. AC Plywood

2 lbs. Box nails 0

2 qts. White paint

1

108
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11. Keeping a running inventory.

Another responsibility that Frank was given was,

keeping a "running" inventory. This means that he. must

keep track of the lumber that is in stock. Frank was

told he should check, the inventory once every two weeks.

Why do you think it would be important to make this kind

of check?

The first time Frank took.the inventory he counted

all thQ, lumber. However, he found this took too long.
...-

He thought maybe he could come up with a way to save

himself some work. ti

. Can you come up with a way that Frank could save time

in taking his inventory?'

,Frank decides he could just measure the stack of _

lumber and then figure out how many pieces there was in

the stack. Here's a. situation Frank worked out. A stack*

Of plywood was 30 inches high and each piece was 1/2 inch

thick. So Frank said he would work it as follows.

30
1 30 x 2

0 '60

Thi9 told Frank there were 60 pieces of 1/2" plywood

in the stack. Why?

Froblem:

Frank measured another stack or plywood and found

it was 60 inches high. If each piece was 3/4 inch thick,

. how many nieces were there in the stack?

There was one thing that caused crank some problems.

He found that lumber wasn't always measured by what he

thought it should. For example, a 1" x 4" board was

really 3/4" x 3 1/2", a 1" x 6"board was really 3/4" x

5 1/2", and a 2" x 4" was really 1 1/2" x 3 1/2". -What

do you think the measurements of a 2" x 6" board would be?,

Using tife list given to yOu, solve the following:

ProUem:

/. How many 2 x4 are there in a stack 601nches high?.

2. How many pieces of 1/4" plywood are there in a stack

1C7°1:109
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48 inches, high?

3. HoW many 2 x 6 are there in 4 stacks, if each

stack is 24 inches high?

!tow many 1 x 8 are there in 12 Stacks, if each

stacks, if each stack is 72 inthes high?

5. How many pieces of 5/8" plywoo4 are there in a

stuck 45 inches high?

0.

H2
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12. Putting_Dopn a-Sub-Floor

I most houSes a sub -floor is put down before the

frills flooring is put in. A sub-floor io just whaeo

uncjer your wood or ctile ?doors. UGL lly a carpenter will

'Ime -1/2" plywood for this job.

0

Example:

g Moor.

If we wanted to put a sub-floor in a fOold that looked

like the following drawing: hpw many pieces of 1/2" ply-

wood would be needed?

Problems:

s.

In each of the following), find the number of meet of 1/2" x 4' x 8' plywood
*

1., 6s:::.-

will be needed to cover each floor and what
'

its coewill be. --

U
act

aq'

Ito

0
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13. Discounts.

If a contractor buys a large ambunt of lumber he will

sometimes receive a discount on his purchase. This

discount will vary from lumber'yard to lumber yard. yob

might want to call your local dealer and find out if he

giveS discounts and how much. For our problem we will

tive discount of 15% off of the total purchase. This

means you must first find the total cost of an order and

then take off 15% to find the coot to the contractor.

Thin Trice after discount is called the net coot:

t Find the net cost of the following order, us* the

price list given to you to figure the cost of each item.

25

100

20

20 lbs.

10\

BUILDERS- SUPPLY COIVANY

Desiription

1/2 x 4 x 8 AC p1

2 4 4 x 16 spruce

1 x 12 x 12 yellow pine

common nails

2 x 10 x 12 yellow pine,

TOTAL

DISCOUNT 15%

NETS COST

0

wit coot

14. Summary and Discussion

What do you think of the job?

114
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ACTUAL LUMBER MEAS

DESCRIPTION

IN I NTS

ACTUAL MEASUREv ENT

RIP

I

2 x 4

2x6

2 x 8

2 x 10

2 x 12

1 x 4

1 x 6

1 x 8

0

1 lu"
x 9-

2 2

1-
1,,

x 111- "
2 2

-" x 3-1 "
4
3

2
3,1
7

X 51

3" lu
x

9

11, 1
3.2 x 32
1" 1"

3 (52
1 x 1 "3-2 " '7

Plywood is always the same size as the description, .for example a piece

of. plywood 1/4" x 4' x 8' is actually 1/2 inch by 4 feet x feet.-

115
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Description

2 x 4 Spruce

2 x 6 #2 yellow pine

2 x 8 #2 yllowopine

2 x 10 112 yellow pine

2 x /2 #2 yellow pine

1 x 4 common yellow pine

1 x 6 common yellow pine

1 x 8 common yellow pine

1 x 10 common yellow pine

1 x 12 common yellow pine

4 x 8 AD plywood

3
z x 4 x 8 AC plywood

1
-2 r. 4 x 8 AC °plywood

41'
z x 4 x 8 AC' plyWood

O

Paint (white)

Paint (colors)

Common Nails

Finish Nails

Box Nails

Q

JIG

Price

20C Linear feet

31C Linear feet
4

39C Linear feet

58C Linear feet

70c Linear feet

16c Linear feet

24C Linear feet

32C Linear feet

41c Linear feet

53C Linear febt

$14.75 per sheet

$15.52 per sheet

$13.75 per sheet

$3.25 per gallon

$1.25 per quart

$4.25 per gallon

$2.10 per quart

--'\30C per pound

35C per pound

35C per pound


